Immunocytochemical localization of DNA adducts induced by a single dose of N-nitroso-N-methylbenzylamine in target and non-target tissues of tumor formation in the rat.
The formation and short-term persistence of O6-methylguanine (O6-meGua) and 7-methylguanine (7-meGua) in individual cells of various target and non-target tissues for tumor induction in rats were examined after a single dose of N-nitroso-N-methylbenzylamine (NMBzA). In the principal target organ, the esophagus, both adducts were observed at 6 h after 0.5, 1.0 and 2.5 mg NMBzA/kg in a dose-dependent manner in nuclei of epithelial cells only. Nuclear staining in this organ had apparently declined by 72 h and modified nuclei were found in the more differentiated cells located closer to the lumen. In epithelial cells of the tongue, another target organ of NMBzA, methylation at 6 h was also dose dependent. At 72 h nuclear staining was lower and again largely located in differentiated cells. In the liver, a non-target organ, O6-meGua was not detectable and 7-meGua-specific staining was weak, being only observed at 6 h after the highest dose. Dose-dependent DNA methylation was seen, both at 6 and 72 h, in other non-target organs such as lung (bronchiolar epithelial cells), trachea (epithelial and glandular cells) and nasal cavity (respiratory epithelial cells, ductal cells of the respiratory lamina propria and cells of Bowman glands of the olfactory lamina propria); the nuclei of the glandular cells were highly methylated. Visual inspection of lung, trachea and nasal cavity indicated no or only minor losses of O6-meGua and 7-meGua between 6 and 72 h. Microdensitometric determination of the nuclear staining at 6 and 72 h indicated that the promutagenic O6-meGua was partially lost from cells of the tongue epithelium but did persist in esophageal epithelial cells; 7-meGua was lost to a substantial extent from both tongue and esophagus. The present results imply that the organotropism of NMBzA is not uniquely determined either by the initial level or the short-term persistence of DNA methylation.